Cloning, functional expression and role in cell growth regulation of a hamster 5-HT2 receptor subtype.
We have isolated a hamster fibroblast cDNA clone that encodes a serotoninergic receptor whose deduced amino acid sequence displays 94% identity with the rat brain serotonin (5-HT) type 2 receptor. When expressed in Xenopus oocytes, the hamster receptor efficiently couples to the phosphoinositide second messenger system and leads to intracellular Ca2+ mobilization in response to 5-HT. To determine the pharmacological properties of this receptor, and to evaluate the role of phospholipase C (PLC) activation in growth modulation by 5-HT, we have expressed it in hamster fibroblasts. Transfected cells that express 5-HT receptors were selected using a novel method based on coexpression of the Na+/H+ antiporter gene as a selectable marker. After co-transfection of the 5-HT receptor and Na+/H+ antiporter cDNAs in fibroblasts lacking antiporter activity (variants of the CCL39 line), 50% of the clones resistant to an acute acid load express functional receptors. The pharmacological profile of the transfected receptor is consistent with it being of the 5-HT2 subtype, and the extent of 5-HT-stimulated PLC activation in independent clones correlates with their relative level of cRNA expression. In cells in where addition of 5-HT leads to strong activation of PLC, and inhibition of adenylate cyclase via endogenous 5-HT1b receptors, 5-HT alone has little effect on DNA synthesis stimulation. Thus we conclude that activation of the PLC signalling pathway in these cells is not sufficient to trigger G0/G1 to S phase transition. Strong activation of PLC via 5-HT2 receptors does however contribute to the synergy observed between 5-HT (Gi-coupled pathway) and fibroblast growth factor (tyrosine kinase-activated pathway) on DNA synthesis reinitiation in transfected cells.